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Abstract

All kinds of frequent natural disasters cause serious catastrophe and great losses of people's life and production in the world.  All national governments and departments in charge of disasters have paid greater and greater attention to establishing disaster prevention and reduction system to effectively reduce losses. In this paper, first of all, the characteristics of integrative disaster information are analyzed, and the requirements of static and dynamic integration of the disaster information are investigated. And then, a method of disaster information integration is presented with geography coding, large-scale relation database and data auto-exchange technology. In the method, 1) fundamental spatial information integration is implemented by the consistency processing, format transformation and projection corresponding processing of spatial and attribute data; 2) the disaster information data such as statistical data, text, images, multimedia and thematic graphs is organized by establishing tree structure index in terms of disaster classification based on geography coding technology; 3) dynamic disaster information integration is realized by establishing temporal index information on spatial and non-spatial data in a way of automatic data processing and loading. Finally, an implementation shows that this method can be well applied into disaster prevention and reduction system for government departments.
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Introduction
Along with the worsening of global climate and nature condition, largeness natural disaster frequently occur, such as earthquake, hurricane, flood and etc. These affect seriously the economic developing of all countries in the world, cause great losses of people’s life and production, make thousands of people to become destitute and homeless, even face life of danger.
In recent years, all national governments and departments in charge of disasters have paid greater and greater attention to establishing Disaster Prevention and Reduction System to effectively prevent disaster, dealing with disaster and reduce losses. In the system, GIS technique and data are applied widely.

With the Rapid development of 3S(GPS, RS and GIS) technique, computer storage technique, network technique, there are more and more abundant information data in the Disaster Prevention and Reduction System based on GIS. They are satellite remote sensing data, aviation image data, GPS data, real time disaster observation data and different time disaster attribute information data. Multi-sources data is the basement for displaying the disaster information adequately and disaster information analysis in system. Therefore, It is important how to use these data and realize disaster data integration efficiently for reaching the aim to build system. 

Based on the technology of large-scale relation database, dynamic data auto-exchange, geography coding, and associating practice, This paper will detail disaster information integration method and realization in the Disaster Prevention and Reduction System used to government department.
1. Data Source Analysis

Because of the category of nature disaster is numerous, Disaster Prevention and Reduction System needs abundant data for displaying and analysis disaster information. These data includes fundamental spatial data, disaster occurrence position and scope, disaster attribute data, society and economy statistic data, fundamental facilities and environment data, rescue material data, history case and etc..
Classified from data integration method of Disaster Prevention and Reduction System based on GIS, there are two kind of data. One is static data embodying disaster geography environment, background condition, disaster historical cases. The other one is dynamic data representing disaster occurrence and development.
1.1 Static Data

Static data is static in one period of time for fundamental geography spatial frame-data. It is updated according to the time periods. In Disaster Prevention and Reduction System, the particular degree of fundamental geography spatial frame-data is decided to user’s management function. The geography spatial data covered all of country, maybe include 1(4000000, 1(1000000, 1(250000, 1(50000, local 1(10000 and larger scale data. Each scale data aggregation has basic control data, Digital Line Graphic, Digital Raster Graphic, Digital Elevation Model, Digital Orthophoto Map. Using these data aggregations, we can build geography environment of disaster occurrence position. Regardless how many geography data aggregations there are, the organization and integration method of them should obey same criterion.

The other one kind of static data are society and economy statistic information, rescue material data, instances of each disaster in past years, population in disaster, the circumstance of losses, disaster rescue and reduction, and so on. They are used to displaying disaster occurrence background.
1.2 Dynamic Data

Dynamic data may embody disaster happening and development. There are several means to acquire them. Using GPS, we can acquire vector data, including disaster occurring position and scope, the route to carry rescue material. Through remote sensing, we can acquire image data, also reflecting nature disaster position, scope, dynamic change etc. Such as flood, forest fire, drought, red-tidewater, sandstorm. Basing on mobile communication terminal, we can achieve disaster position information, as PDA. Some disaster description information, maybe come from phone record, mobile message, internet web, email, fax, satellite image, locale video, locale photo, etc..

2. Disaster Information Integration Method Research
Generally, the information among the “information integration”, not only is the information in management information system. It represents all non-hardware in digital network today. Such as email, document, data form, image, voice and all can loaded idea. Accordingly, information integration technology includes database, data-warehouse, Internet, Email, catalogue service, multi-media, graphics and image, computer interface.

Non-spatial data reflecting disaster circumstance and spatial data which is different information source, different scale, different projection, disunity division, are reunited to realize showing, overlaying, and synthesizing for analysis in the system. To achieve disaster information integration management and showing in the system, Besides the normal information integration technology, also need the disaster data harmony with geography spatial frame data.
2.1 The Request of Disaster Information Integration for System

The request of disaster information integration for Disaster Prevention and Reduction System:

1) Disaster information’s multi-category and relation complicacy request that the system has clear and reasonable database structure.

2) Massive data request that the system has capability processing and organizing plenty of data.

3) Dynamic disaster information data request the system to have data auto-exchange and loading function. At the same time, the system structure must be extensible.

Therefore, The system’s data management must base on the large relation database. Spatial data, disaster data, society and economy data, system’s management data, all should be stored in large relation database. Basing on large relation database, using spatial data engine, we can establish spatial data server to manage spatial data. While, adequately using the function of RDBMS data management, adopting SQL, we can operate system’s data discretionarily. Furthermore, the function of relation database, such as massive data management, disposing things, recorders locked, concurrency controlled, data warehouse etc., redound to achieve that spatial data and non-spatial data are managed synthetically. 
In the relation database, the spatial data is classified storage according to different resolution, different types, different tense. Disaster information data and relative background data are organized by theme.

2.2 Fundamental Spatial Data Integration

Fundamental spatial data is the foundation of Disaster Prevention and Reduction System. The disaster information organization and analysis are established all on the fundamental spatial data. Geography spatial database stores data with position. To achieve the fundamental spatial data’s uniform management, plenty of work must be completed, such as matching between multi-resolution spatial data, jointing vector and raster data gapless, linking spatial database and relation database and metadata’s management.

Contraposing different circumstance of data source, there are a few spatial data integration works, as follows.

1. Consistency that spatial data and its attribute data. Using geography coding technique, users can joint spatial data and its attribute data, to resolve the problem that matching graphics element and its attribute. 

2. The format conversion of all kinds of data. This is used to multi-source data integration. Different formats of spatial data will be transformed the system’s data format. 

3. The projection corresponding of spatial data. This can resolve that different layers of the same scale spatial data are visualized by establishing all kings of projection parameter table and using the index information of every spatial database, and realizing the switch between different scale spatial database. 

We can adopt the structure as follows figure 1 to achieve data organization. In landscape orientation, there are one or many data aggregates. Its vector and raster data aggregate is on lengthways. It has vector data with same projection and coordinates cent, Digital Elevation Model used to overlay with vector data, image data etc. 
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2.3 Disaster Static Information Data Organization
The related information database of disaster should include the disaster space position, the scope, society and economy information, fundamental facilities information, rescue material information, history cases, analysis and decision model. These data maybe has many forms, such as statistics, text, image, multimedia, professional sketch etc.
For realizing the integral disaster information management, can adopt the database structure as follows figure 2. In physics, using relation table to store the data, and establish the information index according to the disaster category. For one kind of disasters, can use multi-table to store its spatial data, statistic data, text data, multi-media data, metadata. For one idiographic disaster, can use geography coding to link its related information. So, using the technology about geography coding and the associated query function of relation database, we can realize integration and application of disaster information in system. 
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Figure 2
2.4 Dynamic dpisaster information integration 
Whether is the disaster position data, Real-time monitor data, disaster attribute data, or the rescue material data, all request the Disaster Prevention and reduction system to have ability that receive to process these dynamic disaster data, viz. the function of dynamic disaster data auto-exchange. The software of system's data automatically processing and loading is on servo at all times. When disaster information data is exchanged into the system data server through the network communication equipments and the data exchange equipments, the system automatically process these data, including classification, format conversion, information interpretation, producing spatial data and attribute data, producing log file and the data’s temporal information. Then, these data will be written into the system database by category. 


Figure 3
It is consistent that the disaster dynamic information data is organized in system database with the static data. They are managed on one body. Namely, geography coding taken for linker, adopt relation table to store them in the system database. Once the dynamic disaster information data written into the database, it also becomes history static disaster information record. The difference is that the system automatically establishes disaster temporal information table when receiving the dynamic information data.
Moreover, to ensure the spatial data and non-spatial data tense consistent, is also very important for dynamic disaster information data integration. Adoption the relation database's conjunction technique, can establish temporal index information to realize spatial and non-spatial data parallelism one by one. Thus, we can ensure their tense consistent.
3. Disaster information integration method practiced in Government Disaster Prevention and Reduction System

According to the above information integration method, we established Disaster Prevention and Deduction Information Service System for government department base on B/S structure. The system adopt ORACLE database to manage fundamental spatial data, disaster information data and related attribute data. And composing the data server with the data engine developed by independence, this provided data support for completing the system’s function request.
Base on the data exchange standard, JMS and XML, We developed data auto-exchange engine, client transmission control, management platform, data adapter, and established the system’s data auto-exchange center. The center was disposed between government and related data source. Thus, realized the disaster information data auto-exchange and auto-loading across platform and networks. The data maybe has different format and different sources. At present, we achieved the disaster information integration about weather, flood, earthquake, drought, fire, sandstorm and red tide. 

The System adoption the geography coding technique, relation database technique and temporal information management technique, realized disaster information data whole relation management and incorporate integration. The flood disaster information is showed in figure 4.
4. Conclusion
Multi-sources disaster information data integration and integral displayed for application are the keys that Disaster Prevention and Reduction Information System must resolve. Relation database technique, Geography coding technique and network communication technique make these possible. But, how to design the database structure, how better organization data, more goodly achieving data auto-exchange, realizing the system data displayed high efficiently, all need to be increased in the Disaster Prevention and Reduction System practice.
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The index management, diagram management, layer management, attribute management for the data which has different type but has same scale, can resolve the match and correspond between multi-resolution spatial data. Accordingly, the system can achieve massive data management and synchronization operation of vector data with raster data.
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Receiving, processing and showing the dynamic information about disaster happening and developing, are the kernel of Disaster Prevention and Reduction System. They also are the keys to make the system running effectively. The process of dynamic disaster information obtained and handled is as follows figure3. 
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Figure.4 Chengbihe reservoir flood and related information integration
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